Induction of apoptosis of articular chondrocytes and suppression of articular cartilage proteoglycan synthesis by heat shock.
We investigated cellular and matrix responses of articular cartilage to heat shock. Rat articular cartilage was pretreated at 37 degrees C for 24 h before being exposed to 48 degrees C for 10 min and subsequently incubated at 37 degrees C for 1, 2, 4, 7, 10, and 14 days. Following heat shock, a terminal deoxynucleotidyl transferase nick end labeling assay showed that articular chondrocyte apoptosis appeared at day 1, peaked at day 7, and declined by day 14. Analysis by transmission electron microscopy confirmed that the chondrocytes had characteristic morphological features of apoptosis; immunohistochemical staining revealed that caspase-3 activity in chondrocytes increased, 3-B-3-positive articular chondrocytes decreased in number, and the expression of 3-B-3 native epitope in articular chondrocytes was reduced. Safranin-O staining revealed that depletion of proteoglycans in the matrix was not found in any group. Morphological and biochemical evidence from this study suggested that heat shock at 48 degrees C induced articular chondrocyte apoptosis and suppressed proteoglycan synthesis of articular cartilage in vitro. This study thus provides evidence of the onset of osteoarthritis induced by heat shock and a basis for choosing a temperature at which malignant bone tumor cells can be killed with minimal damage to articular cartilage.